to 300 to 400 mg fresh weight (15 to 20 segments) was used per assay vial. The killing, extraction, and analysis of the organic acids were carried out as described previously (12). Further analysis of the organic acid fraction for radioisotope concentration was performed on acids separated by TLC on commercial silica gel plates (E. Merck). The solvent system was that of Ting and Dugger (14). A 2-x 16-cm strip was cut from the commercial plate, and a 10-,ul volume of the organic acid fraction redissolved in 95% ethanol was spotted in 1 ,ul-applications 1.5 cm from the bottom edge of the strip and dried in an air stream. The chromatogram was developed in a rubber-stoppered 25-x 200-mm culture tube to facilitate equilibration and to minimize the volume of solvent required. After initial identification of standard organic acids by the method of Ting and Dugger (14), autoradiography was used to locate the radioactive acids for subsequent counting. The film (Kodak X-Ray Omat R Film) was placed over the silica gel strips (dried overnight in a fume hood) that were taped to a sheet of stiff paper and then placed in a cardboard cassette for exposure. The exposed film then was developed.
carboxylase in root tissue; however, the 14C concentration in malonate from bush bean root tissue fed [2-`4C]acetate (4) was similar to that of the leaf tissue fed . Apparently, acetyl-CoA carboxylase was responsible for malonate synthesis in the root as well as in the leaf tissue. Soybean seeds are relatively high in lipids (1) , implying an active metabolism of acetyl-CoA and malonyl-CoA in soybean plants. We investigated "C incorporation into malonate in young soybean root tissue supplied [1-4C] to 300 to 400 mg fresh weight (15 to 20 segments) was used per assay vial. The killing, extraction, and analysis of the organic acids were carried out as described previously (12) . Further analysis of the organic acid fraction for radioisotope concentration was performed on acids separated by TLC on commercial silica gel plates (E. Merck). The solvent system was that of Ting and Dugger (14) . A 2-x 16-cm strip was cut from the commercial plate, and a 10-,ul volume of the organic acid fraction redissolved in 95% ethanol was spotted in 1 ,ul-applications 1.5 cm from the bottom edge of the strip and dried in an air stream. The chromatogram was developed in a rubber-stoppered 25-x 200-mm culture tube to facilitate equilibration and to minimize the volume of solvent required. After initial identification of standard organic acids by the method of Ting and Dugger (14) , autoradiography was used to locate the radioactive acids for subsequent counting. The film (Kodak X-Ray Omat R Film) was placed over the silica gel strips (dried overnight in a fume hood) that were taped to a sheet of stiff paper and then placed in a cardboard cassette for exposure. The exposed film then was developed.
The root segments in the assimilation experiment with labeled acetate or aspartate were incubated in apparatus similar to that of Harley and Beevers (6) . In a typical assimilation experiment, buffer (10 ml 25 mm Mes [pH 6.21) was aerated for 5 min before addition of plant material. Each experiment was initiated by the addition of the "C compound in 25 mm Mes buffer. The specific activity of each compound is listed in the appropriate figure. The NaH' C03 uptake experiments were performed in capped 20-ml vials with 5 ml 25 mM Mops (pH 7.2).
All radioactivity was determined by liquid scintillation spectrometry with a Beckman LS-IOOC counter and a scintillation solvent composed of 70%o toluene, 30%o ethanol, 6 g/l 2,5-diphenyloxazole and 0.2 g/l (1,4-bis[2(4-methyl-5 phenyl-oxazolyl)Jbenzene).
Enzyme Purification. Acetyl-CoA carboxylase has been isolated from a variety of plant tissues (7) in the protein fraction precipitable with 10 to 35% ammonium sulfate. Thirty-five g fresh weight of root tissue of 3-day-old soybean seedlings was harvested and placed in a prechilled mortar (all manipulations at 4 C). Seventy ml of grinding buffer (50 mm Tris-HCl [pH 8.51, 2 mm DTT, 2 mM EDTA, 4% [w/v] PVP) were added, and the tissue was cut into 1-cm pieces with scissors and ground with a pestle for 10 min.
The resulting brei was filtered through two layers of cheesecloth, and the filtrate was centrifuged at l0,OOOg for 15 min. The pellet was discarded, and the supernatant was brought to 10o ammonium sulfate (25 C) with stirring over a 15-min period. The solution stood for an additional 10 min and then was centrifuged at l0,OOOg for 20 min. The supernatant was decanted and brought to 35% saturation ammonium sulfate (25 C) with stirring over a 15-min period. The solution stood for an additional 15 min and then was centrifuged at l0,OOOg for 25 min. The supernatant was discarded, the pellet was resuspended in 5 ml of assay buffer (15 mM Tris-HCl), and 200-,tl aliquots were used in the enzyme assay. The complete assay mixture was 2.5 mm ATP, 5 Figure 1 . The organic acid fraction always showed the highest 14C labeling. TLC analysis of the organic acid fraction revealed that malonate contained 50%o
or more of the "C at each sampling (Table I ). When [2-"C]acetate was supplied in a similar assimilation experiment, the labeling pattern of the component fractions (Fig. 2 ) was essentially the same as with the [l-"Clacetate (although some rates decreased with time, whereas, in Figure 1 , they increased). Analysis of the organic acid fraction again showed that malonate contained over one-half of the "C at all times (Table II) .
These results indicate that acetate is a more immediate precursor than is OAA for malonate biosynthesis in young soybean root tissue. If OAA generated in the tricarboxylic acid cycle were involved in malonate formation, one would expect the " C content of malate generated from the tricarboxylic acid cycle to be very similar to the "C content of malonate. As Tables I and II show, the contents are quite dissimilar. OAA also could be generated by dark fixation of CO2 by P-enolpyruvate carboxylase or via the glyoxylate cycle. Generation of OAA by the glyoxylate cycle would be consistent with the labeling of malonate by added acetate, because the glyoxylate cycle converts two carbons from isocitrate plus acetyl-CoA into an OAA molecule via malate. The glyoxylate cycle has not been reported in plant root tissue, and we were not able to find any malate synthetase activity in crude homogenates from soybean root tissue. Dark fixation of "'CO2 into OAA could provide a source of OAA not related to the tricarboxylic acid cycle; OAA subsequently could be decarboxylated to malonate or reduced to malate. At least two pools of malate are known in corn root tissue (9, 10) ; the mitochondrial pool turns over rapidly, and the cytoplasmic pool turns over slowly. H"4CO3-and exogenously added ["C]malate labeled the slow-turnover pool, whereas [3H]acetate labeled the rapid-turnover pool of the mitochondria (9, 10). Figure 3 shows that "C from H"'C03 was incorporated into both the organic acid and amino acid fractions by roots of soybean seedlings. Malate was more heavily labeled than was malonate at all times (Table III) , and aspartate contained over 50%o of the "C in the amino acid fraction (data not shown). (Table IV) . The calculated amount of enzymic activity in the partially purified preparation was 0.013 ,umol/h g fresh weight. The amount of [1- 4C]acetate incorporated into malonate by intact root tissue was 0.011 ,utmol/h g fresh weight.
Inspection of the intramolecular position of '4C in samples of malonate taken from each assimilation experiment ( Table V 
